Answers Leakage of peritoneal dialysis (PD) fluid into the pleural cavity.Measurement of the glucose concentration in the pleural effusion.Very high intrathoracic pressure during mechanical ventilation for acute respiratory distress syndrome (ARDS) transiently prevented leakage of PD fluid into the pleural cavity. Reduction of ventilator settings unmasked the pleuro-peritoneal connection with PD fluid leaking through the incision site.To decrease PD dwell volume or temporarily discontinue PD and switch to hemodialysis / hemofiltration.
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Hydrothorax - mostly on the right side - is a well-known complication of PD, which is observed in approximately 2% of all PD patients \[[@CR1]\]. In our patient, the glucose concentration in the pleural fluid obtained in the first puncture was 24.9 mmol/L (452.7 mg/dL), in the fluid draining from the insertion site four weeks later this was 20.5 mmol/L (372.7 mg/dL). Her blood glucose levels were around 10 mmol/L (180 mg/dL) during the time of the first puncture and around 7 mmol/L (126 mg/dL) on the second occasion. Thus, the intrapleural glucose concentration greatly exceeded the serum values. This finding can only be explained by leakage of PD fluid into the pleural cavity, which ceased transiently during high-pressure ventilation. With these ventilator settings, the intrathoracic pressure exceeded the intraaabdomial pressure thereby preventing peritoneal-pleural shunting.

Usually, demonstration of high glucose concentrations in the pleural fluid is sufficient to confirm a peritoneal-pleural leak \[[@CR2]\]. In ambiguous cases - or if no pleural puncture is done - peritoneal-pleural shunting can be demonstrated by adding a radioactive tracer to the dialysate \[[@CR3], [@CR4]\]. Although 2 - 4 times higher than the serum concentrations, the intrapleural glucose concentration was still significantly lower than the glucose concentration in the PD fluid, which was 137.5 mmol/L (2475 mg/dL). This reflects incomplete equilibration between the fluid collections in both compartments due to inconstant shunting or a small communication between both cavities.

Leakage of PD fluid into the pleural cavity has to be differentiated from other causes of transudative pleural effusion such as congestive cardiac failure, hypoalbuminemia, or fluid overload. In the latter conditions, ultrafiltration is preserved and can typically be increased by using higher PD fluid glucose concentrations. Pleural effusions from a peritoneal-pleural leak typically do not improve with this intervention. In this respect the present case is atypical as ultrafiltration was preserved and could be increased after switch to a higher PD fluid glucose concentration.

Several mechanisms may lead to the development of a PD-associated pleural effusion, namely congenital diaphragmatic defects, a high peritoneal-pleural pressure gradient and abnormal lymphatic drainage \[[@CR5]\]. Butani et al \[[@CR6]\] noted a striking association between HUS and pleural effusions in that 7 out of 34 children with HUS but none of 142 children with acute renal failure from other causes developed hydrothorax. The pathophysiological background of their observation is unclear and no other group has yet confirmed their finding.

If possible the first intervention to ameliorate peritoneal-pleural leakage is to decrease PD dwell volume \[[@CR7]\] or to temporarily discontinue PD and switch to hemodialysis/hemofiltration. This is effective in up to 54% \[[@CR1], [@CR8]\]. It is recommended to wait around 2 weeks before an attempt is made to switch back to standard PD settings \[[@CR1], [@CR9]\]. In our patient, the leakage of PD fluid ceased immediately after reduction of the dwell volume to 250 mL.

If this conservative approach fails several treatment options can considered. Instillation of sclerosing agents such as talc or tetracyclines into the pleural cavity causes an inflammatory reaction and pleural fibrosis, which may obliterate the pleuro-peritoneal communication \[[@CR10]\]. Alternatively, the diaphragmatic defects can be identified and repaired under direct vision with a surgical approach. Sites of fluid leakage can then be repaired by direct suturing, with or without reinforcement with nonstick (Teflon) felt patches \[[@CR8]\]. Pleurodesis in the form of pleurectomy or mechanical pleural abrasion can also be performed during open thoracotomy \[[@CR11]\]. In four pediatric cases from a single center, continuous ambulatory peritoneal dialysis (CAPD) could be resumed successfully after surgical thoracotomy. Since the early 1990s, the advantages of video-assisted thoracoscopy over conventional thoracotomy have been increasingly recognized \[[@CR12]\]. This minimally invasive procedure permits an excellent visualization of the entire parietal pleura and diaphragm surface with minimal incisions.

This case illustrates that high pressure ventilation can obscure the diagnosis of a peritoneal-pleural leak during PD, which may only be recognized after weaning from the ventilator.
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